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The Effect of Coating Features of Products to
Customers’ Kansei Perception and Satisfaction.

By applying the approach of kansei engineering, which has been well developed
recently in Japan, researchers can reveal the relationship between users’ kansei
evaluations and the design features of products through a kind of quantitative
analysis in the field of design research. On the other hand, in the field of quality
management, Professor Kano of Japan and his followers have proposed the so
called Kano’s model to distinguish three types of quality of a feature in a product or
a service, including: (1) must-be type; (2) one-dimensional type; (3) attractive type,
based on the different relationships between the performance of the feature and the
customers’ satisfaction caused. This study tried to integrate these two newly
developed approaches to explore not only how the texture and color factors of
plastic products affect users’ affective perception, but also their influence to users’
satisfaction. At first, three main factors of lacquer coating on plastic products: sort of
lacquer, degree of gloss and color, and various levels in each factor were concluded
through a morphological analysis conducted by a focus group of product designers.
Then, 25 orthogonal representative samples to emulate hub devices were decided,
constructed and coated with the specific lacquer according to the assigned levels of
each factor. After that, 30 subjects were recruited to conduct a SD evaluation with
12 kansei images and a satisfaction evaluation to these testing samples. The
evaluations included two modes: sight only and sight and touch simultaneously. The
collected data then were analyzed through factor analysis and conjoint analysis. The
result revealed the effects of various lacquer coating on plastic products to users’
kansei evaluation with different sense experiences. Design guidelines of coating
features for demanded images were constructed based on this result. Moreover, the
concept of Kano’s model as well as varied statistical techniques implemented to
explore the relationship among the coating features and customers’ satisfaction and
the relationship among the kansei images and customers’ satisfaction. Accordingly,
different types of quality, especially the attractive quality, of these coating features
and kansei images were identified, while design guidelines for integrated customers’
satisfaction were concluded.
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Abstract
This study aims to integrate Kansei engineering and Kano’s model to
investigate how the texture factor of plastic products affects not only users’
perceptions of Kansei, but also customers’ satisfaction. Accordingly, A
morphological analysis which was conducted by a focus group of product
designers concluded three main factors that govern the lacquer coating of plastic
products. These are the type of lacquer, the gloss and the color. In each factor,
various alternative features were identified. Then, 25 orthogonal representative
samples were chosen to emulate hub devices. They were constructed and
coated with lacquer, according to the assigned coating feature of each factor.
Then, 30 subjects were recruited to perform an SD evaluation of12 Kansei
images and a preference (satisfaction) evaluation of these testing samples. The
collected data were analyzed through factor analysis and conjoint analysis,
which revealed the effects of various lacquer coatings of plastic products on
users’ preferences. Furthermore, Kano’s model was introduced to examine the
relationship between the Kansei images and customers’ satisfaction.
Keywords: Kansei evaluation,
satisfaction, conjoint analysis
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1. Introduction
As product development shifts from a product-orientation to a
consumer-orientation to accommodate customers’ fickleness, more companies
are developing unique products that are attractive and rich in variation. They
prefer to achieve this goal by changing the appearance of their products,
because doing so shortens the development time of new products. Therefore,
designers have always been excessively concerned with changing the shape
and color of products while neglecting other important features such as the
“texture,” of the product. Moreover, most studies of Kansei engineering, which is
an effective tool for translating human feelings into the features of a newly
designed product, are devoted to exploring the effect of shape and color on

product image. Few studies have explored the effect of texture on product image.
However, the first translucent green Imac introduced by Apple Computer in 1998
awaked both designers and researchers to the immense power of “texture” in
creating an unmatchable product image. Thus, this study aims to investigate
how the texture of plastic products affects users’ perception of products, and
how the product image affects users’ satisfaction.
1.1 Kansei Engineering
“Kansei engineering,” newly developed in Japan, [2] is an ergonomic or
consumer-oriented technology for developing a new product. It aims to
translate customers’ feelings and demands into product designs. [1] Kansei
engineering focuses on evaluating the sensory (Kansei evaluation [3]),
commonly by using the five human senses to perform a semantic differential
evaluation of tested products [2]. Factor analysis, regression analysis and
conjoint analysis are implemented to establish the relationship between
products’ Kansei images and the design features of products.
1.2 Kano’s model
Japanese quality expert Kano divided the development of quality into three
periods - (1) quality control, which emphasizes satisfying a consumer’s basic
needs; (2) quality improvement, which emphasizes satisfying consumers’
expectations and (3) quality creation, which emphasizes satisfying consumers’
potential OR needs. [4,5]
Accordingly, he proposed Kano’s model to
distinguish three types of quality – that exhibited by product features, must-be,
one-dimensional and attractive quality, as depicted and explained in Fig. 1 [6,7].
These correspond to basic needs, expectations and potential needs,
respectively.
· Must-be quality: Customers take features for
granted but become very dissatisfied if the
performance does not meet their needs.
· One-dimensional quality: The customer’s
satisfaction with a product is proportional to
the performance of its features.
· Attractive quality: The absence (or poor
performance) of product features does not
cause customers dissatisfaction because
these features are not expected; but strong
performance of such features delights the
customers.

Fig. 1. Kano model

2. Method
The following steps were taken to explore the effect of texture factor of

plastic products on Kansei images and the relationship between the Kansei
images and customers’ satisfaction; (1) preparing samples of plastic products
with lacquer coating for SD evaluation; (2) sampling suitable pairs of adjectives
for SD evaluation; (3) conducting the SD evaluation and preference evaluation
(4) conducting the Kano evaluation.
2.1. Preparing product samples
In this study, only the lacquer-coated textures commonly on the surfaces of
plastic products are considered. A focus group of five senior product designers
was recruited to determine the main factors that govern the features of
lacquer-coating. Morphological analysis was used to determine three main
factors that govern lacquer coating on plastic products; the focus group
determined different levels of each factor (Table 1). With respect to color, only
gray colors with various degrees of lightness and tint were adopted in the
analysis. Next, 25 orthogonal representative texture features were selected by
SPSS software for use in the following evaluation. Then, 25 models were
constructed to emulate a small hub device. They were coated with lacquer
according to the 25 assigned texture features (Table 2).
Table 1. Three main factors that govern lacquer, and their different levels
Factor

Color

Lacquer

Gloss

1

Light

Translucent

Glossy

2

Middle

Normal

Matt

3

Dark

Pearl

4

Cold

Rubber

5

Warm

Metal

Level

Table 2. (25 OR Twenty-five) orthogonal representative samples to emulate hub devices

Sample 01

Sample 02

Sample 03

Sample 04

Sample 05

Sample 06

Sample 07

Sample 08

Sample 09

Sample 10

Sample 11

Sample 12

Sample 13

Sample 14

Sample 15

Sample 16

Sample 17

Sample 18

Sample 19

Sample 20

Sample 21

Sample 22

Sample 23

Sample 24

Sample 25

2.2 Selecting suitable pairs of adjectives
A large number of adjectives that can be used to describe the texture image
of products were initially collected from the literature. Of these, 78 suitable
adjectives were identified. Then, 18 graduate students who had majored in
design were asked to select no more than 15 suitable adjectives from this set of
78 adjectives.The 32 most frequently selected adjectives were used to establish
the final 12 pairs of adjective for SD evaluation (Table 3) by the same focus
group that participated in the preceding phase.
Table 3. Twelve pairs of adjectives for SD evaluation
Low-class – High-class

Scientific – Classical

Coarse - Delicate

Rational – Emotional

Durable – Not durable

Cool - Warm

Professional – Leisurely

Traditional - Modern

Ordinary – Unique

Uncomfortable – Comfortable

Young - Old

Bright - Gloomy

2.3 Conducting SD evaluation and evaluating preferences
Thirty graduate students who had majored in design were recruited to
evaluate on a 7– level Likert scale, their feelings about the 12 Kansei images
(SD adjective pairs) and their preference strength to the textures of the 25
product samples. The evaluation was performed by simultaneous sight and
touch to imitate the reality of users’ appraising consumer products.
2.4 Conducting Kano evaluation
Another 15 graduate students who had majored in design were recruited to
evaluate their preferences for (satisfaction with) the products associated with
each of the 24 images (12 pairs x 2). They were then instructed the meaning of

the three kinds of Kano quality, and asked to classify the 12 Kansei images
accordingly.
3. Results and Discussion
A factor analysis was performed to extract the main factors that govern the
users’ perception of texture images, based on the averaged SD evaluation result.
Next, a conjoint analysis was performed to establish the relationship between
the texture features of plastic products and the users’ preferences for
(satisfaction with) the products. Then, the subjects’ classification of the 12
Kansei images into different quality categories was summarized. These results
led to design suggestions for the coating texture of the plastics products that
best satisfied customers’ satisfaction, according to the different types of quality.
3.1 Extracting the main factors that govern users’ perceptions of image
Eigenvalue 1 was used in the factor analysis to extract three principal
factors from the 12 Kansei pairs of adjectives, as shown in Table 4. Factor 1,
including appearance related images, may be regarded as the appearance
factor; factor 2 may be regarded as the emotional factor, and factor 3 may be
regarded as active factor.
Table 4. Factor loading of the 12 pairs of adjective
Adjective Pairs

Factor 1

Factor 2

Low-class – High-class

0.944

-0.164

0.092

Coarse - Delicate

0.912

0.135

0.221

Ordinary – Unique

0.896

-0.194

0.191

Uncomfortable - Comfortable

0.824

0.229

0.329

Durable – Not durable

Factor 3

-0.801

0.356

0.283

Traditional - Modern

0.775

-0.348

0.433

Rational - Emotional

0.012

0.948

0.226

Cool - Warm

0.080

0.944

0.175

Scientific - Classical

-0.237

0.898

-0.235

Professional - Leisure

-0.559

0.787

0.139

Young - Old

-0.500

0.102

-0.832

Bright - Gloomy

-0.039

-0.468

-0.832

Percentage of variance accounted

49.659%

31.444%

9.807%

Cumulative percentage

49.659%

81.104%

90.911%

3.2 Establishing the relationship between texture features and users’
preferences
In our previous study, the factor scores of each product sample, derived
from the above factor analysis, were adopted as dependent variables in a
conjoint analysis, to determine the relative effect of each texture feature on the
users’ Kansei feelings [8]. Here, a similar conjoint analysis was performed to
explore the relative effect of each texture feature on the users’ preferences for
the form of the product by treating the evaluated preferences as dependent
variables, and the texture features of each product sample as independent

variables. Table 5 presents the results of the conjoint analysis of users’
preferences. The derived values in this tables were valid enough (R2=0.695) to
establish the relative importance of each feature in determining the users’
preferences. The type of lacquer coating is more important than the color, and
the gloss factor is the least important one as revealed by the coefficients in Table
5: Lacquer 0.702 > Color 0.671 > Gloss 0.449). Besides, the “scores” in this
table indicates the direction and degree that adopting different texture features
affects preferences. For instance, with respect to the lacquer factor, adopting a
“translucent” or a “normal” coating, and especially the “translucent” coating,
reduces users’ satisfaction (as indicated by the negative scores); adopting the
“rubber” coating, however, strongly increases users’ satisfaction, as indicated by
a large positive score.
Table 5. Results of conjoint analysis of users’ preferences
Items

Color

Lacquer

Gloss

Categories

Scores

Light

0.045

Middle

0.244

Dark

0.784

Cold

-0.845

Warm

-0.228

Translucent

-0.888

Normal

-0.754

Pearl

0.253

Rubber

1.366

Metal

0.023

Glossy

-0.044

Matt

0.040

Constant

Related coefficient

0.671

0.702

0.449
3.794

2

R/R

R=0.833
2

R =0.695

3.3 Categorizing quality types of Kansei image
Table 6 summarizes the frequency with which the 15 subjects classified
each of the 12 Kansei images into various Kano qualities. “Indifferent” was
adopted as the fourth type of Kano quality, because a user may have no
particular feeling about some images. Table 6 presents the percentage of the
two most frequently classified types of quality for each Kansei image. This table
reveals that “Rational - Emotional” and “Cool - Warm” images cannot be
classified with reference to any type of Kano quality, so they were associated
with the indifferent quality. Table 7 summarizes the users’ preferences for
products associated with ten other pairs of Kansei images, which will be further
applied to deduce the types of Kano quality of the Kansei images using another
method in the next stage of this study. A regression analysis of the relationship
between feeling strength for a Kansei image (performance) and degree of
preference (satisfaction) will also be conducted to determine the Kano quality of
each Kansei image, in the future.

Table 6. Classification of Kansei images by Kano quality
Kano category

Adjective pairs of Product
Images

Category 1

Ratio (%)

Category 2

Ratio

Other

Low-class – High-class

A

58.33%

O

33.33%

8.34%

Scientific - Classical

A

50.00%

O

41.66%

8.34&

Coarse - Delicate

O

66.67%

M

16.67%

16.67%

Rational - Emotional

I

66.67%

Durable – Not durable

M

66.67%

O

25.00%

8.34%

Cool - Warm

I

75.00%

Professional - Leisure

A

41.67%

M

41.67%

16.66%

Traditional - Modern

A

50.00%

O

25.00%

25.00%

Ordinary – Unique

A

66.67%

I

25.00%

8.34%

Uncomfortable - Comfortable

O

50.00%

A

25.00%

25.00%

Young - Old

A

33.34%

O

33.33%

33.33%

Bright - Gloomy

O

41.67%

A

33.33%

25.00%

A= Attractive

O= One-dimensional

M= Must be

I= Indifferent

Table7. The users’ preference to products with various Kansei images
Adjective words of

Preferences

Adjective words of

Preferences

Product Image

(average point)

Product Image

(average point)

Low-class

- 1.083

High-class

Scientific

1.917

Coarse

- 2.667

Durable

2.167

Classical
Delicate
Not durable

2.083
- 0.333
2.250
- 2.167

Professional

- 2.167

Modern

1.500

Ordinary

- 1.500

Unique

1.333

Uncomfortable

- 2.500

Comfortable

2.417

Young

1.500

Old

- 2.500

Bright

1.917

Gloomy

- 1.500

4. Conclusion
In this study, the main factors that govern the texture feature of a plastic
product were defined, and various coating features related to each factor were
identified. Testing samples were constructed and an SD evaluation was
conducted to elucidate how the texture of the lacquer coating on plastic products
affects users’ Kansei feelings and preferences for these products. Factor
analysis and conjoint analysis revealed that the type of coating lacquer more
strongly affected users’ Kansei images than did other factors (color and gloss).
Also, the scores derived from conjoint analysis could be used to determine the
appropriate coating features for plastic products to increase users’ satisfaction.
However, the limitations on the appearance of lacquer and the spraying skills of
the craftsman were such that some testing samples with specific combinations of
coating features could not be constructed. Therefore, some inaccurate

conclusions may have been drawn. For example, the conjoint analysis indicated
that “translucent” coating significantly reduces satisfaction, but in fact, many
translucent products have dominated various plastic product markets, following
the launch of the translucent Imac. Moreover, in this study, more sophisticated
methods are not used to determine the Kano qualities of Kansei images. In the
next stage of this study, this problem will be addressed. We recommend that
researchers interested in this field develop new and effective methods for
exploring integrated data on a human’s Kansei feelings and satisfaction. The
result of such an investigation may explain how a human’s Kansei feelings and
satisfaction with the product are related.
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